The ARMA models, as described in (Box, 1994) , provide a parsimonious description of a stationary stochastic process in terms of two polynomials, one for the auto-regression and the second for the moving average 18 .
Given a time series of data X t , the ARMA model is a method for predicting future values in this series. The model consists of two parts, an autoregressive (AR) part and a moving average (MA) part. The model is usually then referred to as the ARMA(p,q) model where p is the order of the autoregressive part and q is the order of the moving average part (as defined below).
The notation AR(p) refers to the autoregressive model of order p. The AR(p) model is written 
where the θ1, ..., θq are the parameters of the model, µ is the expectation of t X (often assumed to equal 0), and the t ε , 1 t ε − ,... are again, white noise error terms.
The stationary series Y t is said to be ARMA(p,q) if:
where t ε is white noise and there is no common factor between autoregressive polynomial, ( 
If the series is difference-stationary, the integrated autoregressive moving average (ARIMA) model is implemented. The series Yt is said to be
where d is the d th difference operator.
In this paper, we used different configurations that have been reported as a good candidate for making good prediction such as: ARIMA(4,1,5), ARIMA(3,3,3), ARIMA(2,1,1), ARIMA(1,1,1), ARIMA(5,2,11), ARIMA(2,1,0), ARIMA(3,1,4). We used the one with best results which was ARIMA(4,1,5).
ARCH/GARCH Models
A key feature of financial time series is that large (small) absolute returns tend to be followed by large (small) absolute returns, where there are periods, which display high (low) fluctuation. α and β are parameters and have to be estimated. Let t ε denote a real-valued discrete time stochastic process, and t σ , the information set (a-field) of all information through time t. For financial time series prediction by GARCH, relative changes of DJIA index has been used, instead of the actual index values, since the performance of GARCH in this case is better 43 .
We used different versions of GARCH such as: GARCH(1,1), GARCH(1,2), GARCH(2,1), GARCH(2,2). For comparison with our new method regarding to time series prediction, we picked the one with the best result which was GARCH(1,2).
Result of financial time series prediction
The Dow Jones Industrial index (DJIA) time series was considered with respect to the daily significantly less than those for other methods in all three periods for any length of prediction (see Supplementary Table 1) . Moreover, the GenericPred predictions were more stable with a consistently lower standard deviation, regardless of whether the target data lie before the recession, during the recession, or after the recession. The prediction error for the first 200 steps is, in particular, smaller than that of the other methods. In the second considered period, the prediction accuracy for the first 200 steps of the GenericPred method is still high (less than 3% error), whereas the accuracy decreases significantly for the last 200 steps at the peak of the financial crisis, although its accuracy is still higher than that of the other methods (see Supplementary Table 1 ). The ARIMA method still outperformed the GARCH and VAR methods, although its performance is significantly worse than that of the GenericPred method for the 500 time steps.
Supplementary
In the third period (August 2004-August 2012), the GenericPred method has a higher overall predictive accuracy (7% errors on average) than the other predictive methods (see Supplementary Table 1 ). For the same data, with respect to prediction accuracy, ARIMA outperforms the GARCH and VAR methods, although it performs significantly worse than GenericPred (12% error on average for ARIMA). 
Results of epileptic seizure prediction

Description of the EEG data used
The electroencephalogram (EEG) is an extracellular recording of the summated electrical activity of groups of neurons in the brain (field potentials), achieved by placing a set of electrodes on the scalp's surface 45 . In neurology, the main diagnostic application of the EEG is with respect to epilepsy as epileptic activity can create clear abnormalities on a standard EEG 46 .
EEG datasets of 21 patients were selected from the Epilepsy Center of the University Hospital of Freiburg 47 . In 11 patients, the epileptic focus was located in neocortical brain structures, whereas in eight of the patients, the focus was in the subcortical hippocampus. In the two remaining patients, the focus of the seizures involved both the neocortex and the hippocampus. The EEG data were acquired using a Neurofile NT digital video EEG system with 128 channels, 256 Hz sampling rate, and a 16-bit analogue-to-digital converter. For each of the patients, there were two types of datasets, viz., "ictal" and "interictal. 
Prediction results
In practice, the detection of seizures during an EEG is difficult even for a trained neurologist because there is no obvious change in pattern during an epileptic seizure (see Supplementary   Figure 2 ). The GenericPred method was applied to all three stages (before a seizure, during a seizure and after a seizure). There are many different methods of predicting epileptic seizures, although none of them has had significant success with a wide variety of data. One of the best current results only achieves an accuracy of 73% sensitivity and 67% specificity for 10 patients within a 1-10 minute range 26 .
Supplementary
To illustrate the methodology we designed with GenericPred, we present an example of the prediction of an epileptic seizure. For this example, the EEG time series recorded by electrode #5
for the first patient has been considered. The EEG time series we considered, including before the seizure, during the seizure and after the seizure, has a length of 920,000 time steps (approximately 24 hours). According to the database, the seizure starts from the time 91,100 and lasts until 96,090 (approximately 8 minutes). To evaluate the GenericPred method for false detection, we considered the 10 ranges of the EEG time series before time step 91,100 and after time step 96,090 (before and after the seizure) when there is no seizure. No peaks were predicted by the GenericPred method in any of these cases (see Supplementary Figure 3 for an example of one of these cases), while GenericPred predicted the peak of the P&H measure during the seizure 17 minutes before it occurred (see Supplementary Figure 4) . The average P&H value during the seizure-free part of the EEG time series is -0.3 (±0.7), while the average P&H value during the seizure is 2.8 (±0.05). The same methodology has been applied to the data for all 21 patients to compute the sensitivity and specificity of GenericPred (see Table 1 in the main paper). 
